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THE HELDS PROJECT AT 

CENTRAL WASHirSGTGM GMIVERSITY 

The dcronym HELDS stands for RigHer Education for Learning pisabl- 
Studejils. It represents a model- program funded for. three_years 
( 1980 1983) by the Fund foT tiie irr.provennenL of Post Secondary Educa- 
tion (FIPSE). a division o' the Department of Education, This project was 
futided as a model. for other colleges and umversities that are preparing 
to provide equal academic access for the learning disabled students. 

Project HELDS had three nnajor focuses. The first was to provide such 
access for the learning disabled student under Section 504 of the 
Rehabilitation Act of i973. This we did for. learning disabled students, 
mojt of vvhom were admiUted without nriodified requirements to Central 
Was^ingion Qnivei-sity. These students were not provided remedial 
classes.^ They were enrolled in classes with other college students, The 
Help that we gave was habilitative. rather than remedial, teaching them 
how to compensate for their weaknesses/ 

The habilitative training began with identificat.ion of those who were ; 
learning disabled and included, but was not limited to. such support ser- 
vices as taped textbooks (provided through the services of oar Handicap: 
ped Student Services Coordinator), readers, writers for tests, extended 
time for tests, pre regislration with advising to ensure a balanced 
schedule, the teaching of study skills, and tutoring by tutors from the 
campus wide tutoring program who were especially trained to tutor 
learning disabled students: 

The second focus of the project was to give a core of twenty faculty 
teaching classes in the basic and breadth areas a sensitivity to the 
characteris^Ucs of students who were learning disabled so that they coujd 
modify their teaching techniques to include the Use of more than one 
modality. This ensured an a^cademic environment conducive to learning 
for the LD. The faculty members participated in monthly^sessions which 
featured experts in the field of learning dis^biJUies, and In the area of the 
law (Section 304) that deals with the handicapped .student*and higher 
education. Jhere were several sessions in Which Central Washingtorl 
(ir.iversity graduates and currently enrolled^ LD students shared iKeir 
viewpoints and experiences with the faculty members. As a result of this 
some faculty members used the students as resource people in develop- 
ing_curricula f^r their various disciplines published in this series. 

^he third focus of the project was to make the university community 
aware of the clharacteristics of learning disabilities and of the program at 
Central. It alsa sought to encourage other colleges arid universities to in- 
itiate such programs. 
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WHAT iS A LJEARNING DISABLED STUDENT? 



_ \'vo\)\ij vviifi Icarniny •clisdbiMties have: hdhcJicdpb tfial are invisible. 
Ilit-ii '.listiljility is rndJt: up of r7iLilU{>!tt syitipldnio tfidt fiave been with 
fljc'in since* c hiiclho(^cl. .Mdriy of th^^iTi hdve been clescribed ds "dysjexics," 
I'lji it iht'v dicf cdlecjoii/eci ds dyslf xic:, this will be only one of their marij/, 
•.V!n[)l'-)riis, ds d sort! t hi oat is oiilyi(>n^' of tfu» rn^^ny symptoms of a cold 
Ifi[t!e cv.MUjisf closer iptiarjs of the le^Miirig disdbled children dC^- pro- 
vtcied in fidlldiian dnd Kautfnidn: 

■Ihi' hdti(jfid! Acivi.soiy Com.tnjttee on . Handicapped Children 
(1968) pr(>[:)0-sed tfie f(;l lowing definition. wlTicf-i was adopted by the 
Mist (^on( jt ess; 

Cliildren witfi spC'Cial disabilities exhibit a disorder in one or 
more of the basic psyclTological processes involved in 
undersfandiny or in using spoken or vvritten thinking^ tajkmg. 
u'ddiny, wtitiny. spelling, or arithmetic; They include condi- 
tions wliich have been referred to as perceptual handicaps, 
brain injury, minimal brain dysfunction, dysiexia, developj 
rtientdl dpfiasia.* etc. They do not include learning problems 
whicli are due primarily to vistial . hearing, cr motor handicaps, 
to mental retdrddtion. emotional disturbance, or to en- 
vironniehtal disadvantage. 

i'dsk Force II of. a national project i[Minimal Brain Dysfunction in 
Childrerv; Educational. Medical and Health Related Services. Phase 
r wt3 of a Three -Pfiase Project. .^1 969) wrote the following two defini- 



Children with learning disabilities are those (]) who have 
educationally significant discrepancies amorig their sensory- 
motor, perceptual., cognitive, academic-, or r-elated develop- 
mental levels which interfere with the performance of educa- 
tional tasks; (2) who may or may not show dernonstr able devia- 
[ion in central nervous system functioning; and (3) whose 
cii;sdf)ilities are nut secondary to gerieral r^iental relardatibn, 
se'risory deprivation or serioijs emotional disturbance: 

Children with learning disabilities are those ( 1 ) who manifest 
an educ'dtional ly significant discrepancy between estimated 
cu .KJemi( potential arid actual level of acddemic potential and 
<}(.{cjai level ot academic tcinctioning as related to dysfunction- 
ing in the learning process; (2) wHo may or may not show 



tions:. 




JtMiKMisl [ (Irvitjt ion If! cenlrdi nervous system funcliohihg; 
an\\ (Jj-'Ahose JiScjbililk'S are not secohdary to general mt^nt^ 
reldrdatidn, ciiitural, sensorv and/or educational deprivation 
Of efwironmeilidliv prociiiced sericMJS emotional disturbance.' 

Aithduyh tlie pfecedifiy definitions aVe concerned with children, . the 
President's Committee on t^^mployment of the Handicapped, in their 
booklet t.ccirntnij DtStityiliU^: rfot just Ji__}:'^['ob^^^ 

discusses LD adults who have the same symptoms. they h_ad children. 
The Department of Educat ion ( Reference Hallahan 8 Kauffrnan) says that 
two to three percefii of the total public selu;ol pdpurailon are identified as 
lecmiing disabled arid that there are over fifteen million unidentified LD 
ddults in the (J'nited States, acknowledgincj. of course, that people with 
this problem e hoi Restricted to tlie United Stdtes but are found all over 
the world. 

^e ki.ow that many learning disabied persons have average or above 
average intelliyen_ce dfid we know t^hat nnahy Of these are gifted. In their 
company are such famous gifted people as iSelso.i .Rockefeller. Albert 
Einstein, Leonardo da Vinci, Thomas Edisori^ Hans Christian Andersdh. 
Aucjuste Rodin. William Butler .Yeats, and Gustave Flaubert: 

The causes of learning disabilities are not known, but in our project 
each of our identified learning disabled students shows either an unusual 
pregnancy (trauma at birth; such as delayed deliver;}', prolonged or dif- 
ficult delivery) or premature birth: They oftentime.s have a genetic family 
fi^story of similar learning disability problems, 

Aa exerpt from my Criterion dnd Bchduioral Checklist for Adults With 
SjH'Cflic Lctirnif}g DiScibilittcs has been included as Appendix A.. 



/s/ MCS 

a June 1982 

Ellensburg, Washington 
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TEACHINQ RLECTRICITY WITH LEARI^ING 
DiSABLEb STUDENTS 

hot d redl c hallencje solve a Rubies Cabe f^fobiem behind your back — 
()i iL't^eh an electricity couise with learn Inej dibol)led (LD) students. Are 
ifiese iwD ta^ks beiiKj equated? The answer is a fesounding MO! 

At the beginiMng of the flELDS program I was leaily conscience- 
stricken Loiicerning tfie vahdity ol the problem. I was in a turmoil. Were 
these studvHits in fact disabled, or were they the K- 1 2 lazy loafers who 
were looking for a free ride through a college? It took a number of eix: 
( ellent presenters to convince this skeptic. Once this hurdle was [passed 
-tiiariy additiunai parts fell ir^<to place:. 

Teaching LDs is not an iinpossibfe'task. It is not even difficult. At times 
it cap be puzzling— at otlier tunes nnomentarily embarrassing, but the 
end lesult will be success and satisfaction: 

1 () be successful with LDs requires three. basics on the instructor's pajrt : 
(ha Rnuwledgr ul the student's presentation; (2) a bit c^f energy and inv 
agii^atibn in devising methods: and (3) an ability to "'think on your feet.^' 
All of tfies^e are basics to any gooc/. teacher, and the. end .result will be the 
goal of an\ (unni teacher: student learning. Mot only will the LD benefit, 
but aU btudents Will benefit from the methods used. 

What do I do in a class with LDs that I do not do in ano.ther.class? Real- 
ly. nothing. Occasionally. I may have to make a rriiridr concession 
because of a particular student's disability, but usually my classes are 
taught pretty much' the same way with or without LDs in them. _ . 

Tlie first Thing I try to do is lc:arn something about my students. I do 
this by having them Write a shu'rt (one — two page) paper telling where 
they are from , their educational experience (See AppeiTdix B 1 ) and what 
their c)oals are: Why are you attending Central Washington LlniA/ers1ty 
(see Appendix ■ B 1 -2- J). A great deal can be learned by analyzing this 
paper for everything from handwriting ancj spelling to reading between 
the lines for things left unsaid. With student goa[s and expeFien In' 
mind I can u^k these as explicit examples. and specific applications of 
otherwise. possibly nebulous concepts. 1 try fo find put what the students' 
weak points are and work to strengthen them. Iri the case_df t^he L.D this 
riiay not wo.rk. Then a means of working around the weak point (disabili- 
ty) must he found. Here Ls wfiere the second basic comes in. 

Mone of my classes are straic]ht lecture or strajght deTnqns*tra^^ or 
lectur^e-demonstration. As a matter of fact, they are a conglomerate of 
rnany teaching methods or modalities— some are conventional, some 
s lightly 1 1 n c n v e n t i o f i a L a n d sc^ r ne c o u I d be c o n s i d e re d d o w h r i g h t c r a z y . I 
have been known to chase electrons down- the chalk tray with_a_shoe- 
string whi[3 when describing the effect of voltage! Embarrassinef? Only if 
ycMi let it F ffectfve? Yes. 



1 '.(cjft tlir trim t>v .jiviiuj ' 'iJcJent a coijr se oul !in(i bhdwiriq I he tO[)ic 
fof L'verv day cluiiruj the t'erfn vsfe Apperidix C); This outNne shows what 
will be dibcussed on any paiticalai day. page reterenccs in the text, plus 
\>ciL\i^ icfeiences rn one ur. more other biooks held on Veserve m tlie 
pu'^ hbrary. The outline also shows ast^ignments^by title and "due dates \ 
lor them It shows the Murnber and title of thelaboratory expeiimenls 
wilh sekn.ted readings particular ly pertinent to the experiment: Also on 
the outline is the title of any special printed handout or special audio 
visual tool to be used that day ■ Appendix D and Appendix E). 

The handouts are many and varied. Some are copies of research 
It-ports done by previous stUderUs. Some are written by m.e^^nd some are 
l opies ot n^acjazine articles reprinted with permission. All these printed 
handouts cire intended to expand on the topic for,lhe.day and augment 
[ tL-xt and c lass present ion 

What 1 have called "speciar" audio visual tools are those cornriiercially 
prepared which the University Audio Visual Library has or acquires. for 
mt'. These include eight and sixteen millimeter films. thIrtyTlve 
millimeter film strips, two-by-.lwo slides. The last two may or may not 
fiave accompanying taped audio. _ _ . _ i 

By their r^atu re these A.V. materia Is are very concise. They are used as 
a takeoff point and/or review of a topic. With the title shown in the 
coarse outhne. the student can' go to jhe A.V. L;ibrary and view the 
materials a second or third time should the classroom presentation leave 
some blanks. Depending on the particular piece of A.V. material arid 
other circumstances in relation to the topie. the A;V: material may be used 
as an introduction, a main presentation or a review of the day's topic. 

There are also many visuals that I use on a daify basis that are far tod 
numerous to show in the course outline. These are overhead transparen- 
cies, posters, and 2x2 slides that are kept in my own files: Most of these 
have been locally produced from my own sketches or by my own 
photography. These, too. are made ayailahio to the students but on a 
n^uch more limited basis. Since most of these visuals do not have an ex- ; 
planation. either printed or visual, accompanying them, they are not too 
useful to.the student. _ . _ . _ . , 

Some--^! the visuals have been duplicated as handout' material, 
especially if there is explanatory materlaRo accompany them. Student 
notes are mostly very sparse and cannot be depended on : If the instructor 
writes notes, the students frequently will copy :them to augment the non- 
explanatory visual. . .. _ : 

To this end I write a lot. The chalk board is filled, erased and refilled 
several times during a period: fSotes. formulas, math procedures or ar\y 
other verbal presentation can be written as a second source of Informa- 
tion. A chalk board, even a 16 or _24 foot one. rills quickly and nhust be 
erased, removing material that may be needed later. The overhead pro- 
jector 1 use "has a large roll of clean plastic fori to write oh with a wax pen- 
cil or felt pen ;made for the purpose. This is a more permanent copy and 
( an be referred to much later; ^ 
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Si;iiir i)()tr'. <iif' ir.cil ovt i .iikJ ttvt'i <i(jciiii Wfit'ii tfiis iiotiMl ,i [i( (iii.i 
n«'Ml llons[).ii«'rK y !s jtUHlc .liid DScd (llllll ll nt't'd , to iw M.'plcW rd 

-(Jn citjn-i the t ImIK 1)()(JI(I oi tfic ovri ht-dd fuon'v .1 miuii;Mjl .jhiltt\ 
t(> ds»t( I), dl.jvv (M ( dilooii IS vri V fw'lplui. SiiiipU- of rv^-ii ( liidr I hind 
iji.jwi) svil! ix' I el J KM i ih» 't t'd far loiujt*r tluin cJ s[:)okr.ii woid 

l/u K iin j out 01 t'm{)h(jsi / II w f si 101 jid f 1 t'(|U< 'dt ly hn- iJonr . CJoh )i cd < hdl k , 
< ( 'lof r(j tCit pens i.uu\ '' >\ ( olon •(! ovt-i Kiys (jt't aw^jy ti on i I fu* 't.ild( k diid 

f lit (' [)|?ifis: i veil n; j« M s( 01 in(] 01 sf i.uk)win( j in ( oloi cdn rr nphdsi /.f 
dilft'irntldtr to ni.iKf nuMiioiy more [)cimd/UMil, Mdkintj visudls on col 
(jit.'(i foil is (J wcU.ohu' t^lt'.ik hoih stcuuldid blcu:k on wliitr cind ifiipr()VfS 
1 1 • t ) M 1 1 o n . 

I;i fiddition to tile cilK)Vf nidlt:fitil tlu- use 01 dctudl dfvi( rs. cu'cJWdys 
dhd rhod(ds ihjs [>i(JVfn vt-ry liflfiful in tlit' lrc;^liin(jlr«.ii ninq (>r i)(.(:Ss: A 
( utcmdy^ of -jui 01 nuf >i 1 1* dtor tuid/of dltt'i ndtoi. is d Kji . [)t't t 

iofif fiiny tool Jhdn d tnrt* or cui diU*(n[)l to fjive d vt..'rl)dl dfsci ipt i( )n . 

Orir Uiiricj I DO^MOl do is n-dd to my c;ldsSL*s. Mcil'jricils liidl rMiijlit be 
[«*d(i lUt' printed iwid (jivrn to tlit: si ucients. My vordi [m- st'iUdtions die 
j I Of 11 \>i\c\ outlines. In this wdy I din not tied to d leVtefn oi [jKHliunn, 

I f r e( jijeniiy. f rR>ve dtonnd tlie loorn: The stciclents ckMi't rieecj \o see nie 
to liedF rrie. / A wi 'i 'i 't v . it l^fidvt.* tcnjful in fny tii st ddy inquiries thdt lliere is u 
fu'tifiruj fidndi< dfj[)e(l stU(Jent in cidss. niy niovt*rnents die leslri(. led by 
hdvin<) to tdc e tlid* stiMlent; 

Mv ler tLire.' fiietiiods nii(jlit t)e '.jnsi(i<Mt:d unicjue. As I ve indi( died, I 
move- freely in the cldssrooni, especidlly wfiei: dhswor iiuj d student's 
tjLit^'stifjn: this p)Uts mi: into a riiore ono on-one p^Kjsition, but I fidve to be 
( drt.-lul not. to exckide the re*st. of the class. Tliey are pVoljdbly fia[)py du-t 
sonieohe t.Ts*:* asked tfie tjuestion they heedt-'d driswered. If d c^ueslic^fi d p ^ 
pedfs to t)e (>CMtinent to only tlie one stcjdent, I fiave no fiesit^ancy in asi^- 
ituj that sKjclcnVlo hold it til! her class. 1 do tfie sdnie :f I' feel I cannot 
answer a particulai (jue>;tion a^ 01 as fully as is needed al tfie tilne. In 
tfiis way v. f can S[)Cii(f as nuj'n '»e on explanations as necebsary. 

If I ere ant still (juestionsvvliich coine up tfia* I don't tiave an answer for. 
! fiese I make a writterl note about ahd report the results the next day or 
iwo: If I cif^rTt know tlie answer to a [)e.tineni (^u^'stion, I liave no (judlnis 
dlioul sayiruj. I doh t j^now." ' 

My t iiHls iri the rldvssrooni are anytfiiny but staid oi pom[)c, irs I f idvo. 
in fd( t, I hdsed elections with d whip. I fiave waved my arms like cJ wind- 
mill. I fiave jumpeci up anci down. I have been said to almost dance down 
the ais'es. I fvave ban(je(i on desks, kicked chairs, tfiroy.n cfialk or erasers 
l\]ni at stucjentsj. At tinigs I sfiout till I hear re[)ercussions from adjacent 
( ol ledj )ue;. ; wliile at otlu?r limes the students must listen fidrd to fiear 
wM<il I say tfu- first tifiU:. I then repeat — louder. 

Mv le(tu.ies are a. series o_t;.(e[)eats. f-irsi I lelj them 'vfiat I'ru qoiruj to 
♦ell n-.em. Mext I tell tfiem Thir(i. I tell tfiorn wfiat I've told tf)efTi. 

As new' matiMidl ( onu:s L]p which Incorporates earlier irdorrtidtion. I 
{e[>ecjt ifiat information —vt-ry much cncapsulaled--showiny an ap- 



- .; ;[ijMof. ) hiK'tly tiiis i ^'Idtionship. 
..u^ui' I- .jiivifiiiuj \>ut rsut^Tic: (M poiysyMdbic: ! 

■ ; -,f , L li M'l i( -.fcSi u jUch jf 'ot f M isf">i ( Ji Kiunc t * woi ds 
1, iii:^' t i( i>^'Mt'f iMitkM St jf uiirui O! rtic.y fecall 

• I ij, ;•• : >i ''inplicisi/r J pciirit. 

i.r , i,; ; It!; (dUiu;: t[ie Bible y.nd even lyrics 

I ^-^ ,: ; ,f! 1 i i M , I fu*M' (jijotes cue deli Iterate d^^apla^ 
. 1 f , • !i [I II Wc3ke^. dt'hbei cite or accidental ; can be 
t;i:,( :i(j(i(fiij on tcisk o\ \\mi nioiTienl.. 

- , i\ [\u- ^ciirie tllifuj Lisinq tr)tally <^ldleroni 
,;;) . i; ; it ten Ifct liff fHui vtM y iMiet iiotes force my 
;! , r : , ; i-: \u - i • ' ; i ■ 1 i r ) [ 1 k o H [1 1 y feet well enough 

[ . ( u : V. 'I ( ind t' ) cU'i nncJerstand in (j. If the 
■, :, ii-v liscd. the stiident wcHjId end 

: ■ : . ; : ' ; ■ a 1 1 ■ , ; > ui ij[ u.lc [ si ai u.ii ng. 
- ;: ; . ■ . ! I . ! t h ,u :ii I it cHi L D slLrdent liab a diba[)ility 
ii,[)'^MihaU-d hy the niodalities. Ffieh the 
s.. Ml . t t-^>ii n-is. Ttie big (|Ueslion to many 
J. ■ V - '( n e^sh Jtis t-f id afid coddhng begin'^'.' 
jf. [n ii!f)dr'^ If a student lujs troul^le reading and 
;; , : h. pMAuleci. a test nidy be given orally; 
t 1 w > . ( ill i[ )k;tt.- wc)[ k I fiat fias a sfiort (e.g., a one- 
^'irne I i)-^ nuiv wisfi to tape recorci lectures. 
. !!;■ ill <].s oftrii as ntH:essary. Providing tliem tills 

• SfcH 1'. a v( ly simple concession. 

.1 v t' M fit' tt-.H t lei .j// Student b wi 1 1 benefit ^Thjs 
. vstu-keruj access. It does mean making some 
iri Si) callt;d ' offict,^ honrs" .wfien we are 
'\ 1 jna[)k; c)[H*n dt)or policy will give us ti-ie 
ji ^t;i.3-nts. VVt* will get to know ltieni better than 
, t- a' .hincj to tfienc' VJv. will correct improper 
jt'vt-!ii{) ;ind devt'lof:) a fapp^^rt with oirr stdderits 
;,■ ,1 ;'r.-tt{-! ■ ,1 u( ' a t {/t f stcidcfit. Isn't that wfiy 
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Criterion and Behavioral Checklist for Adults with 
Specific Learning Disabilities 

i. Shprt altJenlion span. 
2: Restlessness. 

3. Distractabilily: (The sladenl seems especially sensitive to sounds or 
visual stimuli and Has dirriculty ignoring them while studyirig:) 

4. Poor motor coordination; (This may be seen as clumsiness.) 

5. Impulsivity. {Responding without thinking.) 

6 Perseveration/(The st udent tends to do or say things over and over. 
/^^erluMiism that says "finished" does not work well:) 

7. Handwriting is poor. (Letters will not be well formed, spacing be- 
tween words and letters wHl be incorisistent, writing will have an ex- 
treme up or down slant on unlined page.) s 

8. Spelling is consistently inconsistent. 

9. Inaccurate copying.. (The student has difficulty copying things from 
the chalkboard and from text^books; for instance, math problems 
may be off by one or two numbers that have been copied incorrectly 
or out of sequence.) 

I 0. Can express self well orally bat fails badly when doing so in writing, 
in a few cases the reverse is true. 

1 1. Frequently misunderstands.wnat someone is saymg. (For instance, 
a student may say. 'What?**, and then may or may not answer ap- 
propriately before someone has a chance to repeat what was said 
previously:) 

12. Marked discrepancy between what student is able to understand 
when listening or reading. 

13? Has trouble with variant word meanings and figurative language. 

14. Has problems structuring (organizing) ti^me -- The person is fre- 
quently late to class and appointments: seems to have no " sense of 
how long a " few minutes * is opposed to an hour: has trouble pacing 
self during tests. 
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13. Has problerTis shucturing (organizing) space The student may 
have difficulty concentrating on work when in a large, open area 
even when it's quiet; may over or urider-reach when trying to put 
sornethina on a shelf (depth perception): 

16. Mas difficulty'spacing an assignment on a page. e.g.. math problems 
are crowded together. 

17. Thoughts v ideas wander and/or are incomplete in spoken. and writ- 
ten language. Student may also have difficulty sequencing Ideas, ^ 

I 8. Sounds - A student *s hearing acuity may be excellent , but when his 
brain processes the sounds Used In words, the sequence of sounds 
may be out of order: e:g.. the student hears "aminai ' instead of 
animal " and may say and/or write the "aminai. " 

1 9 Visual selectivity - May have 20/20 vision but when brain processes 
visual information, e.g., pictures, graphs, words, numbers, student 
may be unable to focus vjsuaj attention selectively; in other words, 
everything from a flyspeck to a key word in a title has equal claim 
on attention. 

ZD: Word retrieval problems the student has difficulty recalling wordis 
that fiave been learned. 

•\ 

21; Misunderstands non-verbal information, such as facial expressions 
or gestures. 

22. Very slow worker -- but may be extremely accurate. 

23. Very fast worker - but makes many errors and tends to leave out 
items, 

24. Visual images Has 20/20 vision but may see things but of se- 
quente. e.g., " frisl" for ■ first," "961" for "691 ; " Or, a student may 
see words or letters as if they are turned around or upside down: 
e.g.. *xug"' for "cup," or "dub" for "bud," or "9" for "L" for "7," etc. 

25. Makes literal interpretations. You will have to have them give you 
feedb£3ck on verbal directions, etc. 

26. Judges brooks by their thickness because of frustration when learn-. 
in§ to read. 

27. Has mixed dominance: e.g.. student may be right handed and left 
eyed ^ 
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28. Moodiness ■ Quick t(MFipered. frustration; 

29. Cannot look people ^n the eyes and feels unconnfortable when talk- 
ing to others. 

30. Ras trouble answering yes or no to questions. 

Students with specific^J^arning disabiltlies which affect their perfor- 
mance in math generally fall into two groups: 

1. Those students whose language processing C input and output) 
and/or rGading abilities are impaired. These students will have 
great difficulty doing word problems; however, if the problems 
fire read to theiri. they will be able to do them. ; 

2. 'Those students whose abilities necessary to do quantitative think- 

ing are impaired. These students often have ore or more pro- 
blems sucfi as the following: 

A. Difficulty in yisual spatiai organization and in integratmg non> 
verbal material: For example, a student ^A/jth this kind of problem 
will have trouble estimating distances, distinguishing differences^ 
arriounts. sizes, shapes, and lengths. Student may also have trouble 
looking at groups of objects and telling what contains the greater 
amount. This student frequently has trouble organizing and sequen- 
cing material meaningfully on a page: 

6. Difficulty in integrating kinesthetic processes. For example^ a stu- 
denf will be maccujate in copying problems from a textbook or 
cha.'<!^f uird onto a piece of paper. The numbers may be out of se- 
gue re or the wrong numbers (e.g., copying ''6'' for ''5'3'_ PL°^J^^^ 
may be out of alignment on the paper. Graph paper is a must for 
them: 

C. Difficulty in visuajly processing information. PSumbers will be 
misperceived: "6" and "9," "3" and "8" and "9" are often confused. 
The student may also have trouble revisualizing. i.e^. callmg Up the 
visual rtierridry of what a number looks like or how a problem 
should be laid out on a page, 

D. Poor sense of time and direction: Usually, students in the second 
group have the_aaditory and/or kinesethic as their strongest learn- 
ing .channels. They need to use manipulative materials accom- 
panied by oral explanations from the instructor; They often need to 
have many experiences with concrete materials before they can 
move on successfully to the abstract and symbolic level of numbers: 

\98\ All rights reserved Myrtle Clyde Snyder 
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Initial Writing Sample 
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APPENDIX B - 2 
Initial Writing Sample 
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API^EriDIX B - 3 
initial Writing Sample 
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APPENDIX C 
T-IE 271 

BASIC ELECTRICITY 

Credit: ' 
Meetings: 
Place; 
Instructor: 
Te.xi: 



GRADirHG 

h: xperiments 
ProblerT"is 
Tests 
Notebook 



5 hours 

3 hours, 1 lecture and A hours lab per week 
Hogue 2 1 5 
Gerald Brunher 

Basic Eleciricity 

by Van Valkenburgh, Hooger & Melville, Inc. 
Volume 1,2,3,4, and 5 
Lab Manual — Basic Eteclncily 
by Abar and Schildkraut 

Wiring Simplified 
by Richter 

35% ■ 

20% 

35% 

10% 



Yc ur final grade will be based on the percentage of:total possible points 
you earn. During the quarter you can. approximate your letter grade ac- 
cording to the following scale which wjll be used at the end of the quarter 
to determine you final grade. 



100 


— 97% 


A 


96 


— 93% 


A- 


92 


~ 90% 


B + 


89 


— 87% 


B 


86 


— 83% 


B- 


82 


^ 80% 


C + 


79 


— 77% 


C . 


76 


^ 73% 


C- 


72 


— 70% 


D + 


69 


— 67% 


D 



ivthincj below 67% is considered as failure. 
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J Att^jiid cldss reyulciily: If attendance is not necessary to cpm- 
[)lete the coutse. of wliat value iw tKe instructor? Recjular class 
attencJance necessary to corriplete the e>fr{:>erifnent . to pa^r- 
ticipate in class discussions, and to obtain assignments.; 
2 There will he electrical exper irnentii performed by the students, 
3: [here will be annuuncvd "cfieck tests ' as well as a test at the 
end of eacf^ text , 

4; Assiqnrnents are due on the date slated by the instructor. 
Students will be expect'ed to turn i_n assighments promptly. Full 
credit will not be given on work turned in late. You Ipse lO% per 
(Jay late. 

KuadirKj assivjinnents will be given frequently. You are.responsi- 
ble for these but aie nt)t limited to them, 
o. All written work should be proofread, neat and' orderly- 
Misspelled words. pooT grammar and poor sentence structure 
are cc>stly. 
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BASIC ELECTRICITY 



D3y 1 



7()/)k:; 
To Do: 



Motes 



Intro, to Course 
Vol: i. p. 1-22 

Define electricity and electronics 
Due Monday 



Day 2 7(>/)/c.* 

Assign bludij: 



Electricity. What it is — where 

it comes from 

VoL I. p, 23-59 . ._ 

Read Lab Exp. i .2.3 



Dcu 5 To/)/! ; Cells & batteries 

Assign Study: Vol 1. p: 60-82 
Vol II. p. 22-30 
Ui\tii: - Handouts, prepare for Exp, 7 



V 
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L)dy 4 



Do: 



Voltage — what it is 5 how 
io measure 
Lab 7 
Handouts 



Day 3 



,^.ss/(/n. 
Prepare. 



Cells & Batteries 
Care and feeding 
Vol V. p. 1-44 
Lab Exp. 8 



Day 6 



Topic. 



Resistance 
Hxp 10. 



Day 7 



Ji)f)ie: 
Assign: 

Do: 



Resistance 
Vol I, p. 83 to end 
Read Handouts 
Math check test 



Day '8 To pit : 

Assiyjf]: 
Preptirc. 



Current, voltage, resistance 
interaction 
Worksheet '(practice) 
Exp. 1 1 



Day 9 



Topic. 
Do: 



Day 10 Ti^pic: 

Assigry. 
Prepcue: 



Day 1 1 Do: 
bay J 2 

Pay 13 Topic: 
As>,ign: 
Do: 

Prcpdfc 



OHM- s Law 
Exp: 1 1 

Miagnetisrh, transformers, 
genei ators 
Review' 
Exp. 12 

Exp. 12 

TEST I • 

OHM s Law, series circuits 
V.;l. 11, p: 1-4 1 

V/orksheet for grades, due Fri. 
Exp.> 16 



Motes 
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Dir. 
- Assi(.].n: 

* Assign: 

bay \6. /op/c; 
( Do; 

Assiiff}: 

Day 17 Topic: 
Assiqrv: 

Day 18 Topic: 

Prcpcifc: 
Assign 



Day 19 Topic: 
Do: 



rJHM's Law. paraile! circuits 
teb Exp. 16 - 
Worksheet (practice) 

OHM'sLaw, parallel circuits 
computing paraliei resistance 
Lab Exp. 15, due Man. 
Worksheet (grade) 



OHM's Law, parallel circuits 
Lab Exp. 15 
Vol II. pp. 42-89 



OHM'S Law, series-parallel 
circuits 

Worksheet (practice) 

Circuit analysis 
Exp, 18 

Vol II. pp. 90- 1 16,'due Fri. 
Worksheet (grade) 

Series-parallel cirtuit 
Lab exp. 18' 



Day 20. Topic: 



Day 2 1 



Tupic 
Do: 



Review 
Lab 23 

Circuit analysis 
Lab exp. 23 



Day 22 

Day 23 / opic: 
Assign: 



TEST II 

Power generation 
Read handouts 
Lab exp. 4 



Day 24 lOp^ic. 

l)i : 



.*^oldering 
Soldei Ing 



J^ci\ 25 /o/>H . Power DistriLutlon 
Pfipdfv: txp; 42 

Assign: • Read exp; 3§ and 41 

26 T^^pic: Operation of oscilloscope 

Do: ^ Lab 42 



Day 27 Topic: Residential wiring 

Rcdct Richter, "Wiring Simplified" 

Day 2^ Residiential wiring — components 

^ ~yVi\:pc\ri': Wiring diagram, due Mon. 

f / Assign: Electrical floor plan 

Djy 29 Topic: ^ Residential wiring 

Do: House wiring 

Assign: Vol III, pp. 1-42 



Day 30 Topic: Residential wiring — review 

Dav31 Topic Residential wrring 

Do: House Wiring 

Day 32 Topic: TEST III 

Day 33 Topic: Inductive reactance 

Redd: Handouts 

SUidy: Vol III, pp. 43-71 

^ Prepare: ^xp, 43* ' 

Day 34 Topic: Frequency measurment 

with scope 

Di>: Exp. 43 

Assign: Wd/ksheet (practice) 

Day 35 Topic: Indbctive reactance 

Ddv 36 Topic: Inductive reactance 

Do: J Exp. 44 



D^V 38 




Cdpacit iveVtiactance 
Vol IV; pp: 1-25 
Work^liucL (practice) 
? ' t 


Day 39 


Ji)[)ic: 
Do: 


Inductive reactance 
Lxp 44 ( V, ) 


Ddy ^0 


Topi'-: 
Assign: 


RC circuits ^ 
Vol iV, pp. 26-70 
Worksheet (grade) due Mon. 
Lab exp. 49 


Oay 41 


Topic: 
Do: 


Fime Constant 
hab exp. 49 


Day 42 


Topic: 


LCR Circuits 


Day 43 


Topic: 

Assign: 

Prepare: 


LCR Circuits 
Handouts 
Lab exp. 50 


Day 44 


Topic 
Do.: - 


Capacitivc reactance 
Lab exp. 50 


Day 45 


Topic: 
Assign: 


Impedance 
Worksheet (practice) 


Day 46 




LAB FiNAi- 


Day 47 


Topic: 
Assign: 


Resonance 

Worksheet (grade) due Mon. 


Day ^8 




LAB FINAL 


Day 49 


Topic: 


Review 


Day 50 




LAB CLEAN UP 



AD SOLDER EXPLAINED 



• ; - ■ : ■ : - , 1 1 r I - ■. ii 1 ; ttie ! v^'O con St i I uen t s of 

. ■ ; ' -^^".'i. f u i[ I iLM I liiey are ni ixed 

,■■ > i r f ■ cj [ uJ f;t?[ (. t.M ]t of pui e- iead . 

civile is- inly i 8,5"^: Miis iiieiting, arul 

• - ■ 1 ■■! 1 -.1 1' : I ins pcH lieular ec>m|,»osit ion of 
. \K ; ti ■( 1 ; 11. [ inixt iif r:, ( )f i Mt- two hietdls in oU^er 

. i >: \\ [Mite: r'i cifiiC'Miit (.>f tin or lead they may 

• II,- <,.[■/•■' pi ojxjrt iufis oj 6'^ or J7 rebpectivel.y , 
: i ; . ; ., , ' ; i^ii M ! I lit - < nf"K;sit !• ■ t hti r t^maihiiig 11- 
.■■,t; ,m r.S'';;;rit 1 1 ic t c fii t :i i ( i r e of 183^ C. At 
il ! it I! M i s>)i(j([ ^onsibt (;l a sludcje of tin 

; : i: . ■■. } M t%ii Hnif f'li (j>[ i(jihaliy . in [lilly tkjliid 
^ ; ■ tit!/ ^Uidtje ddfXMids upon tlie relative 

r I j; , ■ , I r. iVy : v:i'.-t; t ion ol s u i t a b I e amo u nt b of t i n 
i ; - solutM s whic h ill fune a thick' consisteh 

: ' i; Is '.j^^ tijl }o[ ceitaifi oi)erat ions; sucli as the 

. ; )i [ ■• ■ . dusc set n i - trio ken mass can be 

■ ^ : - J -^[laiH'. 

■ '/l h ■! ■ ^ t If )V, rv : , it 1 s [ !(.'( rssdr V to avoid any slow 
■ iiMpl.' vOv'ii tiunu to ot^tain the fiifjliest [possible 

. .1. [ >; 1 1 1 M.'d r 1 [ f uit s; [(jf tlu^^t' cases I lie eutectic 
oi-- 1)^'.' it [lapfHMis also tf^ be the strongest. 

■■ ! ;, ,:l i I I cHu r ()f t iitM in-h:'ad eutectic; many irv 
-Ill I ]\> sttuctufe and otlier physical 

■ .-id t -ndiiioMi. thtj eutectic ct^nsists of [iarallel 
i - id - i natrly 1 i^e lea(J laminae are not pure. 

;;t<d KwV: just as the tin laniinae ^sre not 

.\\\\ iriM idUiinal stiucture stiould cdnie Into being 
ipii N' d. f)Cjt .inct? the lu-ats of crystallization of the 
.; !' J ' djift,-r t < ■!isidoia[^l\ , some cornpl icat ed energy 
■;,\..i\cd bfdwecjn tin- indiv'icjiial lamlriae. Tlie la- 
i!; ,-M t ■ - pei ( ^ r am aru j tor t lie lead the figure. is 6.26 
M - • js^ui n[>t irwi t liaf tilt? eu(ec t ic is a simple mix- 
lilt; l.jft'iit hrats of ttie separatu nietats would 
I '> : i h ' per gran, of fu t etj i v. . ... 
!;>i'-~ ii x'^ouid s^'em likely that such ^ particularly 
■it,; , : : \; .! V, r ^omc dei)cirturt' {rorii tfie sini()le tne- 
':!■' i;it''ii! iitoi.- of hit' purt.' n^rtals. . f^ecent ly Moore 
. ;''r-.irv i.f -AiUu [tesU.T (jis<.ussed lj n der Coo linfj at the 

■ . i : \ - ■ !' ■ id tin ruU/ct k: , "f ho'ir wc)rk liad t lie object ot 

■ ' ■ I '■■ in^Uii \ »'n«'ig\ in tfic systt^nn. 7 fie ()a[)er 
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ciost I ibes till' th(-itn,il vrflvc turiidct' in-v^4Uch they investiyated under- 
cboliny in a sectic rj tjetwoen two thei rno-coaples placed one centimeter 
jspart: 



APPENDIX E 

MEASURING CURRENT 
AND VOLTAGE 




FIGURE 3 
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Clraph_«hpw5 chanr^p In ipining quality of tin-lead Joldcrs 
with incrcose in lin f oment, based on resistorfcc of aoldercd 
join t io stress -_ - j 
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